Essential role of tyrosine residues 1131, 1135, and 1136 of the insulin-like growth factor-I (IGF-I) receptor in IGF-I action.
The insulin and insulin-like growth factor-I (IGF-I) receptors are related heterotetramers consisting of two extracellular ligand-binding alpha-subunits and two transmembrane beta-subunits whose cytoplasmic domains exhibit tyrosine kinase activity. Previous studies have shown that ATP binding by the cytoplasmic tyrosine kinase domains of these receptors is necessary to initiate the signal transduction pathway triggered by ligands or by ligand-mimetic antibodies, suggesting that receptor autophosphorylation is a necessary proximal step in this pathway. In the case of the insulin receptor, it has additionally been demonstrated that a cluster of three tyrosines in the kinase domain itself are the first to be phosphorylated, and that autophosphorylation of these particular residues is necessary for receptor activity. Using stably transfected NIH-3T3 cell lines, we now show that mutation of the analogous residues in the IGF-I receptor abolishes all short, intermediate, and long-term responses to IGF-I. These data suggest that the initial mechanisms of activation of the insulin and IGF-I receptors are very similar. Additionally, we have identified two parameters, induction of c-fos gene expression and ornithine decarboxylase enzyme activity, which are extremely sensitive to IGF-I stimulation and which will be particularly useful in evaluating the biological activity of other mutated versions of the IGF-I receptor.